Leptospirosis is an important zoonotic infectious and its prevalence is unknown in buffalo in Iran particularly in Tabriz, northwest of the country. To survey the prevalence of Leptospira infection in buffaloes in Tabriz, blood samples were collected from 85 female buffaloes slaughtered in Tabriz industrial slaughterhouse from December 2008 to November 2009. Sera were stored at -20°C until they were examined. Sera were initially screened at serum dilution of 1:100 against six live antigens of Leptospira interrogans, Pomona, Canicola, Hardjo, Ballum, Icterohaemorrhagiae and Grippotyphosa by using the microscopic agglutination test (MAT).The samples were considered positive if 50% or more of agglutination of leptospire in a dilution tests serum of l:100 were observed. 30 serums (35.29%) at dilution 1:100 were positive against 1 or 2 of serovars. the highest prevalent serovar in buffalo was Grippotyphosa (51.3%), and fallowed whit Pomona (29.7%), canicola (10.8%) and Icterohaemorrhagiae (8.1%). All of the samples were seronegative for serovar Ballum and Hardjo. Statistical analysis of the results showed that the rates of the infection in the autumn-winter and spring-summer didn't have significant difference (p > 0/05). The rate of the infection has been statistically increased with the aging (p<0/05) and the animals with 3 and 4 pair's permanent teeth had the highest infection rates. The serological infection rate in buffaloes in Tabriz is relatively high and it appears that it is because of living type of buffaloes in water and swamp, thus consequently the preventive methods must be applied to control of the disease.
INTRODUCTION
Leptospirosis is an important infectious disease of livestock animals and humans. It is caused by the pathogenic Leptospira interrogans that contains over 212 serovars. This infection has a worldwide distribution [1] . The distribution and the prevalence of serovars vary based on the geographical regions and depend on environmental and host factors. The main source of the pathogenic leptospira serovars is an infected animal that contaminates pasture, drinking water and feed by infective urine, aborted fetuses and uterine discharges [2, 3] . Some clinical signs of the infected buffalos include fever, abortion, and a reduction in milk yield, icterus and repeat breeding [4] . The wallowing behavior of the buffaloes makes them susceptible to leptospirosis because the water sources are often contaminated by rodents and wild animals. These animals are natural carriers of the leptospira serovars [5] . Based on the fact that the infection is usually developed by the native serovars, identification of these serovars in each area is very critical in epidemiology of the infection in the same area [6] . Urine is the main source of infection since the infected animals may shed leptospirae in their urine for long time even after clinical recovery therefore act as potential carriers [3] .
*Address correspondence to this author at the Department of Clinical Sciences, Faculty of Veterinary Medicine, University of Tabriz, Iran; Tel: +989141080928; Fax: +984116378734; E-mail: mtooloei@tabrizu.ac.ir Leptospirosis is categorized into two broad categories: host-adapted and non-host adapted. An infected animal with a host-adapted serovar is a potential maintenance or reservoir host. Cattle are the maintenance host for some serovars. As a result, different serological surveys conducted on cattle worldwide have revealed that relatively high percentages of the sera had antibodies against a large number of leptospiral serovars [1, 7] . According to the high leptospiral seroprevalence rates in cattle in previous studies reported from Iran and particularly the East Azarbaijan province [8] [9] [10] , and based on the fact that buffaloes are usually in contact with cattle directly or indirectly in the most regions of the province, it is predicted that buffalo may be one of the important animals in epidemiology of the infection in province. Prevalence of leptospiral infection in buffalo has been unknown in Tabriz so far. The goals of the presented survey was to determine the seroprevalence of the leptospiral infection, determine the titer of the antibodies against different Leptospira serovars and evaluate the relationship between seroprevalence and animal and environmental factors in buffaloes slaughtered in Tabriz, Iran.
MATERIALS AND METHODS

Animals and Samples
Blood samples were stratified randomly taken from 85 buffalo slaughtered in industrial slaughterhouse of Tabriz from December 2008 to November 2009. Ten milliliter of the blood samples were collected from jugular vein of each buffaloes.
None of the animals had been vaccinated against leptospirae. The animals were categorized to 5 age groups, without permanent teeth and with 1, 2, 3 and 4 pair's permanent teeth. At the time of the sampling, all the animals hadn't any clinical signs suggestive of leptospirosis.
Serology
The blood samples were allowed to clot and centrifuged for 10 min at 2500 g; after centrifugation, the serum was harvested and stored at -20°C until examination time. The sera were tested for antibodies to six live antigens of leptospira interrogans (L. interrogans serovar Grippotyphosa, Icterohaemorrhagiae, Hardjo, Pomona, Canicola and Ballum) with regarding to the previous surveys in Iran, using Microscopic Agglutination Test (MAT) in leptospiral research laboratory. EMJH-base 23% solutions used for preparing the different dilutions of sera (1:50 to 1:800). Sufficient quantities of the 7-10 days old pure leptospira cultures were being used as antigen. The MAT was performed according to the methods of [11] : sera were initially screened at a dilution of 1:100 against antigens. At first, a serum dilution at 1:50 was made and then equal volume to the diluted serum of each antigen was added to each wells of micro-titration plate, to make the final serum dilution of 1:100. The micro-titration plates were incubated at 29°C for 2 h.
Then the plates were examined using dark-field microscop. Results were deemed to be positive when 50% or more of agglutination of leptospires at serum dilution of 1:100 was observed [11] . Sera with positive results were titrated against reacting antigens in serial 2-fold dilutions from 1:100 to 1:800.
Statistical Analysis
Results were statistically analyzed by using the software SPSS 14.5 with the aid of Chi-Square and Fisher's exact tests with 95% confidence interval to determine the association between the infection rates and age and season.
RESULTS
Antibody prevalence's, as determined by positive results at a 1:100 dilution or more, against one or more serovars was 35.29% (30/85) ( Table 1) .
Results of MAT
The largest number of reactors was for serovar Grippotyphosa 51.3% (19/37) then followed by Pomona 29.7% (11/37), Canicola 10.8% (4/37), Icterohaemorrhagiae 8.1% (3/37). Antibody against more than one serovar were found in seven (33.3%) sera of seropositive animals, so that mixed infection of Grippotyphosa and Pomona, Grippotyphosa and Canicola and Pomona and Icterohaemorrhagiae were seen in 4, 2 and 1 infected buffaloes, respectively. All of the samples were negative against serovar Ballum and Hardjo.
There are 37 recognizable Antibody titers from the all of 30 seropositive samples. The majority of titre levels were 1:100 for all serovars and the frequency of 1:100, 1:200 and 1:400 dilutions were 64.8% (24/37), 29.7% (11/37) and 5.4% (2/37), respectively ( Table 2) .
Statistical analysis of the results revealed that the rates of the infection in the autumn -winter (33.3%) and spring -summer (38.8%) don't have significant difference and distribution of the infection not dependent to vary seasons ( Table 3) .
The infection rate has been statistically increased with the aging (p<0/05) and the animals with 3 and 4 pair's permanent teeth (5-6 years old) had the highest infection rates ( Table 4) .
DISCUSSION
Buffalo is a native animal of Iran with a total population of 500 000. More than 80 percent of the population of bufalo is in the north and northwest (Azerbaijan province) and 18 percent in the south of the country. Buffalo are important carriers and shedders of leptospires. The infected buffalo are a potential danger to human zoonoses for instence slaughterhouse workers, farmers and buffalo Scherer [5] . Epidemiological studies in different countries have shown that leptospirosis has been occurring in buffalo (Bosbubalis) and reported both clinical and subclinical infections [12] [13] [14] [15] [16] . In Iran, the first study of leptospirosis prevalence in buffaloes was carried out in Ahvaz [4] . Also one case of leptospirosis was reported in buffaloes in east Azarbaijan province [9] . However, no previous study of the seroprevalence of leptospiral in buffaloes has been attempted in Tabriz. MAT is common test used for the seroprevalence survey of leptospirosis. Buffaloes are training in rural condition in this region and have great contact with cattle. Actually some farmers keep buffalo and cattle in the same barn. Cattle are maintenance host for many serotypes of the leptospirae and previous studies have demonstrated relatively high prevalence of infection in cattle in Iran and other countries. Seroprevalences of leptospiral infections in cattle in Tehran suburb dairy farms were 31.2% [17] and 46.8% [18] in 1990 and 2001 respectively. Seroprevalence of leptospiral infections in cattle in Mashhad suburb (north east of Iran) was 19.15% in 2011 [19] and in East Azarbaijan province (north west of the country) were 48.5% [10] and 24% [9] in 1993 and 2007 respectively.
In the present study, prevalence of leptospirosis was 35.29% in female buffaloes in Tabriz. The reported results confirmed that prevalence of leptospiral bug in buffalo is different not only between countries but also between different areas of each country. These differences may be the result of environmental factors. It has been found that environmental factors influence the development of Leptospira infection in animals and humans. Long term survival of pathogenic leptospires outside the host requires a warm and moist environment with a neutral pH. Significant variation in the survival rate of various serovars is based on the pH of soil or water. Areas with high rainfall and subsurface water and land in the close to the equator are enzootic zones [20] . The seroprevalence of leptospiral infection in buffalo has been reported to be 1.1% and 12.22% in India [21, 22] [30] , 67% in Italy [15] , and 30% and 58.73% in west of Iran [4, 31] . The results obtained from of the present study showed that the serological infection rate in buffaloes is relatively high in Tabriz. Consequently, prevention methods must be applied to prevent the spread of the disease and its transmission to humans and other animals.
In contrast to previous studies in Tabriz, the prevalence of antibodies to one or more serovars of L. interrogans was 48.5% [10] and 24% [9] in cattle, 18.4% in sheep [32] and 41.05% in horses [33] . Although, the significance of these differences was not defined, it may be related to the differences in susceptibility of these animals. This study showed that the seroprevalence of leptospirosis is quite high. As the buffalo breed naturally most of the time, hence venereal transmission should be considered a contributing factor. In addition, buffalo adapted to live in water and marsh, in this situation transmission appears to be faster and more extensive, as this could increase the chances for contact of infected water with mucous membranes like eyes, nose, and mouth. Based on these reasons, buffaloes have a greater chance of being exposed to Leptospira naturally.
In this study Grippotyphosa and Pomona were detected as the most prevalent serovars with 51.3 and 29.7% of occurance, respectively. According to the fact that the rodents are the most important maintenance hosts for Grippotyphosa and Pomona [1] and considering the repeated contacts between buffaloes and these animals, the relatively high prevalence of these serovars are justified in this study.
In previous studies in Tabriz and Ahvaz, the main serovars were Pomona and Grippotyphosa in cattle, Pomona in horses [9, 33] and Grippotyphosa in sheep [32] in Tabriz, and were canicola and Pomona [4, 34] in buffaloes and cattle of Ahvaz, respectively. It is probable that these serovars may be adapted to and maintained by these farm animals in Tabriz.
The major serovar that gives rise to serological reaction in buffaloes varies in different countries. For instance: Pomona (45.08%) in India [22] , Pomona (57%) in Bulgaria [23] , Hardjo (85.4%) in Egypt [28] , Hebdomadis (56.4%) in Dagestan [29] , Weerasingha (30.2%) in Sri Lanka [30] , and Icterohaemorrhagiae (21%) in Pakistan [27] were most common serovars in buffalo.
In addition, one serovar may be predominant in a country but none of the animals may be affected by this serovar in another country. This emphasizes the need to promote regional surveys for leptospirosis, as hostparasite relationship may change depending on the ecology of the region [32] .
In serologic tests of leptospirosis such as MAT, the results often indicate an infection by more than one serovar [4, 8, 32, 35] . This is probably the outcome of a mixed infection serotype, but the existence of crossreactivity in the MAT among serotypes is well known and can not be excluded from this interpretation [4, 32] .
The high prevalence of infection and dominant titre of 1:100 show that leptospiral infection in buffaloes is endemic in Tabriz.
Statistical analysis of the results showed that the rates of the infection in the autumn-winter (33.3%) and spring-summer (38.8%) have no significant difference. It can be due to wallowing habit of buffaloes that they tend to moist and bog situation in all seasons.
The rate of the infection has been statistically increased with the aging (p<0/05) and the animals with three and four pair's permanent teeth (4-5 years old) had the highest infection rates. This finding confirms the results of the other surveys. In conclusion, the prevalence is increasing as the aging due to the improvement of the probability of contact of animals with organism [32, 36, 37] . Although the conducted study in Ahvaz showed no relationship between age of buffalo and infection [4] .
CONCLUSION
The serological infection rate among buffalo is relatively high in Tabriz and it seems that this is because of the living type of buffalo in the water and marshes. Therefore, preventive methods should be applied to control the infection.
